
Case Report
K.R., a black female, is the first child of a 22-year-old

mother and 21-year-old father. She weighed 3360 g at
birth and was born at term by a spontaneous vaginal de-
livery. There was no family history of congenital mal-
formations or mental retardation, and the parents were
not related. No drugs were ingested during the early
part of pregnancy and there were no prenatal infections.
However, the gestation was complicated by peripheral
oedema in the eighth month treated with a two-week
course of diuretics. The patient was referred to the
University of California Medical Center at 4 weeks of age
for failure to thrive, recurrent regurgitation, and tachy-
pnoea without cyanosis while feeding.

Positive physical findings included a prominent occi-
put, superiorly pointed (elfin) ears with incomplete
helices, a shortened nasal septum causing an upturned
nose, a midline cleft of the palate, a bifid uvula, mild
micrognathia, poor oropharyngeal muscular tone in
contrast to good generalized tone, a grade III/VI harsh
systolic murmur, an accentuated pulmonic second heart
sound, an enlarged liver, a 1 cm umbilical hernia, a 1 cm
caf&-au-lait spot in the right lower quadrant of the abdo-
men, a sacral dimple, a short distal phalanx of the left
fifth finger with an absent extensor crease, and bilateral
plantar displacement of the third toes (see Fig. 1).

Dermatoglyphics revealed seven ulnar loops, two
whorls, and one radial loop with both palms having a
single axial triradius (atd angle= 25°). A hallucal arch
pattern was present bilaterally.
An intravenous pyelogram showed a duplicated left

intrarenal collecting system. Cardiac catheterization
with angiograms revealed pulmonary hypertension, an
enlarged right atrium and ventricle, a small atrial septal
defect (ASD) with left-to-right shunting, and inadequate
alveolar ventilation. No cause for the last finding other
than the relative macroglossia, increased pharyngeal
secretions, and poor oropharynx muscle control was
found. For the same reasons poor feeding was a con-
tinuing problem.
An endotracheal tube improved ventilation and at 6
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Deletion from the Long Arm of
Chromosome 4 (46,XX,4q-)
Associated with Congenital

Anomalies*

Summary. A congenitally malform-
ed infant with a partial deletion of the
long arm of chromosome 4 identified by
Giemsa banding studies is described.
The relationship of the anomalies to the
chromosome abnormality is discussed.

Although a number of chromosome deletion
syndromes involving the B group have been de-
scribed, only the cri-du-chat syndrome (5p -) and
Wolf syndrome (4p -) have been reported often
enough for an associated constellation of anomalies
to be delineated (Guthrie et al, 1971; Hamerton,
1971). We wish to describe a congenitally mal-
formed infant with a partial deletion of the long arm
of chromosome 4 identified by Giemsa banding
studies. Case reports involving a ring 4 chromo-
some have been published (Carter, Baker, and
Hayman, 1969; Dallaire, 1969; Faed, Stewart, and
Keay, 1969; Hecht, 1969; Surana, Bailey, and
Conen, 1971) but only one previous report describes
a deletion from only the long arm (4q -) (Ockey et al,
1967). Chromosome identification in these cases
was by morphology or autoradiography.

FIG. 1. The proposita at one month of age.
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Case Reports

weeks of age a tracheostomy and feeding gastrostomy
were done. The intractability of the congestive heart
failure to medical therapy led to the surgical correction
of the 4 x 8 mm ASD. Postoperatively she had a
dramatic improvement including a marked and steady
weight gain. The oxygen enrichment of her environ-
ment was progressively decreased until she was breath-
ing room air but attempts to decrease the size of the
tracheostomy tube were unsuccessful.
An electroencephalogram at 8 weeks of age was read as

'focal bioccipital disturbances, immature cerebral
electrogenesis, and no epileptiform abnormalities'. A
repeat study at 11 weeks of age showed maturation of
cerebral electrogenesis and less focal occipital distur-
bances. Audiometry revealed grossly normal hearing.
A developmental evaluation using the Bagley Scales of
Infant Development indicated only a slight psychomotor
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delay in development compatible with the chronicity of
her hospitalization.
At 4 months of age the patient was transferred to a

chronic care unit for long term tracheostomy and gastro-
stomy care. By 6 months ofage both surgical tubes were
still in place, but she was starting to swallow well and
take milk and baby food orally. She manifested a slow
but steady weight gain. She smiled socially and played
with toys and showed progressive development but at a
slower than normal rate.

Analysis of cultured peripheral lymphocytes revealed
46 chromosomes with a deletion involving one of the B
group chromosomes. Giemsa banding studies (modi-
fied method of Sumner, Evans, and Buckland, 1971)
delineated the karyotype as 46,XX,4q- with the deletion
involving the terminal band (Fig. 2). Peripheral blood
cultures from both parents produced normal karyotypes.

5

9 10 11

:... ~

16 17

21 22

21 22

12

18

x x

FIG. 2' Karyotype from peripheral blood with Giemsa banding. Note the deletion of the terminal band from the long arm of chromo-
some 4 (4q-).
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Monozygotic Twins with Ring
Chromosome 22

Summary. Mentally retarded and
monozygous twin sisters, with little physi-
cal abnormality, are described. Each
twin carried a small ring chromosome,
identified as a number 22.

Case Report
The twins (J.G. and C.G.) were first seen by us at 4i

years. They had always been considered 'identical'.
They were the last-born in a sibship of five, and their
mother had also miscarried an apparently normal female
at 6-months' gestation. She was aged 24 when the
twins were born. Both parents and all sibs were physi-
cally healthy and intellectually normal.
The twins presented as breeches after an uneventful

pregnancy, and were delivered at term; birth weights
were 2300g and 2350g. The neonatal period was un-
eventful and their early development normal; they were
said to have smiled at 6 weeks, sat unsupported at 7
months, walked alone at 13 months, and spoken two
words by 17 months. Retarded intellectual develop-
ment was noted in the second year of life, and increased
in severity, so that at 4j years they scored a social age
below 2 years (Vineland scale), and had a DQ of 35-40
on the Merrill-Palmer test.

Other clinical data are recorded in Table I. Com-
pared with their sibs, they showed reduced stature and
head circumference, but their weights were normal.
Fig. 1 shows their facial similarity; at 44 years both their
noses had a depressed bridge and a bulbous tip, but a
year later (when Fig. 1 was taken) they had assumed a

Discussion
A literature review disclosed only six patients with

abnormalities associated with a deficiency of the
long arm of chromosome 4, and five of these had a
ring chromosome (Ockey et al, 1967; Carter et al,
1969; Dallaire, 1969; Faed et al, 1969; Hecht,
1969; Surana et al, 1971). The only anomalies
common to three or more of these patients were low
birth weight, radial anomalies, abnormally formed
ears, cleft palate and/or hare lip, and cardiac struc-
tural defects. The patients with the ring 4 chro-
mosome shared a number of features in common
with those having the Wolf syndrome (4p -). This
is not surprising since deletion of the short arm is
presumably involved in forming the ring chromo-
some. Although the one other patient with a 4q -
deletion had radial anomalies our patient did not.
Until many more patients with the 4q - deletion
are described it will be impossible to delineate a
syndrome associated with the karyotype.
Chromosome polymorphisms have been noted to

be more common in American Negroes than in the
Caucasian population (Lubs and Ruddle, 1971). In
their study of 4482 newborns, polymorphism of the
Denver A, C, D, E, and G groups were noted but
none were found of the B group chromosomes.
The normal karyotype of both our patient's parents
excludes a familial marker chromosome or balanced
translocation state. This suggests the patient's
chromosome deletion is significant and related to her
anomalies.
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